1. mmo^^m 

T -f /t - ^ - 3^ > h T / ^ ^ - CD f^M^^ {c -5 o 

Tt-V ^—it. m^<D^^ ^comm^ in vivo S7t« in vi tro Tite 

-^-rji/xoDiffli&F^g-vcfiA (^^) yy-in—^t^m^^o car 

r^V^Tf^:. Bergelson J M Isolation of a common receptor for Coxsackie B viruses 
and adenoviruses 2 and 5. Science 275:1320-1323. 1997 §#M$tl7tV^). ^(D^ 
^> h>^-XcD RGB ^^-yf)mmm^±(D^ ^^t-^^V >\Z^^^t^ Z-LIZ^-dX 
®^l^(Bai M, Harfe B, Freimuth P> Mutations that alter an Arg-Gly-Asp (RGB) 
seauence in the adenovirus type 2 penton base protein abolish its cell-rounding 
activity and delay virus reproduction in flat cells.,! Virol 67: 5198-5205, 
1993 ; Wickham T J ^, Integrins ci:vi33and aViSS promote adenovirus 
internalization but not virus attachment. Cell 73:309-319, 1993) o x>FV— 

AizmvTz^-ijvT. fimtt^fi^TT:^ y s/ F s e s (omm.mt *®^l> x>fv- 

AS:^«LT. mmnmzmX^^. I^oT, «*B_L(DS^#:-e$,SCARfC. ^ 
J; D . ^-(Dmmm^m^^ ^ t:^^-!:^^ t^^^n^ (Palllard, 
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If. 

F. , Dressing up adenoviruses to modify their tropism. Hum Gene Ther 10:2575-2576, 
1999) o 

(Dn%\z.%r{ ibti. c if.^(D J y^ifi^'^^a:) car iilg-g-r^c 

^ J -i )\'7^^^\^ (coxsackievirus-adenovirus receptor (CAR) ; jt'fS^?^^©^ 
a¥M{ccViT(3;. Bergelson J M _hj-i. $#Hg$n;^V^) cD^Jg:^t;^d;Vi|ffl|Stc}i 

feo^lii/O^IB'g^^tife (WickhamT J Increased in vitro and in vivo gene transfer 
by adenovirus vectors containing chimeric fiber proteins., J. Virol. 
71:8221-8229, 1997 ; Yoshida Y Generation of fiber-mutant recombinant 
adenoviruses for gene therapy of malignant glioma. .Hum Gene Ther 9:2503-2515, 

1998 ; Gonzalez R S> Increased gene transfer in acute myeloid leukemic cells by 
an adenovirus vector containing a modi fled fiber protein. , Gene Ther. 6: 314-320, 

1999 ; Bouri K Poly-lysine Modification of adenoviral fiber protein enhances 
muscle cell transduction. .Hum Gene Ther 10:1633-1640, 1999)o \^iS^\^U1fi^. ^ 

1998 ^. Curiel ^(D^l]/—y''Uyr-^n—(Dm)V—y-^^^^)]/X(Dmmiz-D^tc 
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Characterization of an adenovirus vector containing a lieterologous peptide 
epitope in the HI loop of the fiber knob.. J Virol 72:1844-1852, 1998 ; Dmitriev 
I An adenovirus vector withgeneticallymodified fibers demonstrates expanded 
tropism via utilization of a Coxsackievirus and adenovirus receptor-independent 
cell entry mechanism., J Virol 72:9706-9713, 1998)o hfj^VUt^^. W.^it^ 

mmmmM^^mx mmin^mm^ izn-^^y°^ f n - f dna ^mat^ ^t^ 
!^mtir^. :7T-r ^-^yhYy'j y^ )vy.^^ ^-(Dj^myjm'e$>^o 
^rc:^mmu. ±m(D:^mizj:r)i^m-^n^yT^/'<—^ =u-^ yvyf j y^ )\ 

*?gW«*l^cDffi^;m®M'rafe^02^H#fFmiB2 0 0 O^ISl 6 1 5 7 7-^ 

cfec±;t;[Bi2 0 0 i^mi 3 1 6 8 ^n(Dm%m^^xsx^tc\imm\zmm^n^n^ 
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pAdHMlB, 16. 17:feJ:;r;i8^±. E1/E3 'j7-r;VXyy A DNA ZW^J 

A DNA ® 32679 {4^: 32680 i^Lt(DmiZ Csp45I ^^ZSX^Tzlt Clal El ^ 

tiMi^JC I-CeuI/Swal/PI-Scel gp^u^-^tfo (B) ^^^^—^9:^^ FfCT^l^T. ^ 

^;/^#:-r^^To (c) ^y°^7.^]^^^^-miz^m-r^:t^Jz!^i^U:t^\^^m-t. 

pAdHMlB tC-^V^T^*. :tUrf5?^I/:t5^H75WA$n;^c^'l4®^n->5&t, Csp45I T 

H 2 :7 T -f /t- y :/(^ hi RGD-4C ^y^^ F b . E l LacZ 

msU. $!IPSX> F>^^ l^T— t?^WcD|,§:^^^To (A) ^^i57-y^X^F 
(pAdHM15-RGD =b b < « pAdHM15-RGD-LacZ) ^fc{^:7 t -f /t-ct' RGD ^^5^ H 
§ LacZ ^^m^ATT^y '5'-r DNA(AdHM15-RGD-LacZ) ^ Hindlll/PacK 
Csp45I/PacL Hindlll ^fe«Csp45I -^imtV. 0. 7%T;^J D-xy>_hTlif4^»b 

: Ikb DNA^^^-V— 
l/->2 : Hindlll/PacI m{bbfcpAdHM15-RGDo 
l/->3 : Csp45I/PacI m bfc pAdHM15-RGDc 
I/->4 : Hindi Il/PacI ti'fbbfe pAdHM15-RGD-LacZo 
^->5 : Csp45I/PacI mb^c pAdHM15-RGD-LacZ„ 
l/->6 : Hindlll mbfe AdHM15-RGD-LacZ "^-TJI/X DNAo 
U—>7 : Csp45I tg'fbbfc AdHM15-RGD-LacZ ^^JPX DNA„ 
(B) ll^^T5=V'^7^;Vx^^i$7^(AdHM15-RGD-LacZ) CO Hindlll <h Csp45I 
H^^Tc ifM-W-rX(kb) $yyA<D±T(:i^-ro CMV ti^t-f hy^^D'>'1';i/X4' 
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m4\t. yy-in-J HI )V~y°\Z RGD-4C ^^5^ H^^WL.El Xmmm\Z Luc 

m^U. AdHM4-LacZ t AdHM15-RGD-LacZ iZ^ri^'^^X'^ntzL^mmmz^n^ 
LacZ^5i^lti«Lfc0Tfe^o (A) l?iCimM.^%^7v^^\z^r^mmi^tcm^o 
m^ia.). (b)JS^n^^n. ^^^-ii^^(a) 1200 fB/«, (b) 8000 

fo (B) CHO mm. ^-'W 1200 M/IBM) tC:fettS X-gal ^fe®|g^o ( a) 
AdHM4-LacZ. (b) H AdHM15-RGD-LacZ (C-3ViT©l§^T$.§o 
H6«, AdHM4-L2, AdHM15-RGD-L2 43c^;rX AdHM15-NGR-L2 J; DJ^M^A^n^c^ 

mmmz:ion^ luc ^^^itfebfcHTafe^o ^n^^n AdHM4-L2 uBti (0)> 

AdHM15-RGD-L2 fSM^ AdHM15-NGR-L2 (A) T^-To (A) SK HEP-1 

mm\Z^n^ Luc ^JJ^M^Urc^lg:., (B) LN444 Luc ^Ig^M^bfe 

-® HI F3ie™^J^c^--^;^d;MPI»*M^ia^I$ff Ab.M«f5^@B 

e> 549 ^-^(DM^^n— FT^ig^SB^J^^To HI ;V-y©T^ y mti^'c^^^i^^flTK 

yy^ n-(D3m^^m\z\'±^m^'&.\^-^mK mx.u. bmyfj^^ )vy.'^\^. 

m^y^ )V7.(D^ y I^mk CD 32647-32685 HSf^tg^T-Sc 
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mmmmmmm^M^L'.m^lt.m^mm Csp45LClaLSwaLPacKI-CeuLPI-SceK 

i-ppoK i-scei \z^i)mm~^n^Mmf)m\f ^n^o 
:i--^tMmm^Lx csp45i 43ctr/ciai ^mrnvTzM^. z.n^(Dm^mm 

(l^ft^ n-» f)^ Csp45I M^E^J^Wb. Clal MM@H^J?r^^7'd:V^ J; 5 {:itff 
tB:t U ^''^ ]y^^ H ^^tf-r^ ^ <h t;i J; D . u-y^Ummm Csp45I ^ J;tX 
Clal ®^if/1^— ><D]eV^{cj;D§^f::|WI^t'§^t)^>^^~Tr^^o Z.(DJ:.3izmm-^n 
fz^ U 3^5^ ^ U:t^ F i bTH> PS^-r § hCDXm^^^f)^. @5^i#^ 10—13 {CfH 

r^^^izv xmm^ ^^t f)^x ^ ^ . 
^^^y^:^ F ^n- F-r§ DNA (Dmx\t. m^\t. m^y°=f- f 3— f dna t±m<D 

mmxmitvtz hi ;i/-:/3-Fi3^jtcits^-r^-v3>T^^:^^-j;-oTB^-r 

^j^y^y^^ Fi"^ DNA tUTfi, PM^$n§*)OTtt^Vi7^^\ Mx.a\ RGD 

^-^tf^y^ F^n— FT^ DNA, NGR =^^tf^-7°5^ F^n— F^-^ DNA, ^A°^>i^ 
^iCD^fntS^WT^^y^^F (KKKKKKK:i3«-^l)=&n-F^§DNA. ^5->^ 

mt^(Dmm&^m-r^^^^ f (ts (gyigsr) sSs mmm^ 2 ^r:i\t tsaa (sikvav) , 

iB^J#^ 3 F-r^ DNA, E-fe 1/ ^ 5^ > i: ©ll^it^ WT^ ^ F 

(TRSDITWDQLWDLMKTS : @a^iJ#^ 4) ^3- F-r§ DNA ^^S^T^ i J; D , ^ 

^^^y°^ F L hxm^ummiin.m\Hi^mm\zMi-xm\^'\^^^-t^ z. ^-^m^-^n 

X^^^^y'^ F, m^U RGD ^ NGR ^^t^^y°^ F ^iSJK-rntf, ffi^ ®«'«©?<&>^ 

m^mM^^M^^ww^^ti^^<^xmsx^t\ mfOit. rgd §^56t 5-20 m 
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07 ^ J m-^^^f<i^^(Dmm^i^ < . Mi-^mizu. rgd-4c ^^^^f 

(CDCRGDCFC : @H^iJ#^ 5 ) ^mf^ ^ tf)^!:^^. 
^*^:7°^ H t VX RGD-4C ^y°^ F ^ W bfc:^'^, M^:7°5^ F CAR rmxtj: < 

fc£<> CAR (DmM.ifi^\^\^^rcmzm.^(D'^-^ )V7s^':7^—i)mmx^u\^mm. 
«\ cHoifflBS, M.M±&mm. ¥mmmm. ikmp^&mm. rmm. -r^nyy-i^. 

-■^mm LN444) m^(Dm^^mA9J}m^^m't^ z.tmx^^o 

^ NCR ^^tS^-f^ F i UT^S. NGR @H^iJ^^^^^O«^®® T ^ 7 ^7°^^' 

-ifN (CD13) izMr^m^mm^^mt^m^mm^ti^hcDxi-^fsi^^-fy^. m^u. 
mm^y"^ F (cngrcvsgcagrc : mrnm^- e ) $#tf § ;i t/?)^^T#§o 

^Jfe^y^" F UT ngr M^g^y^^ F ^« I^fc^^-g-. M^:/^ F« CAR fcltTi^J: 

S14®«;^cttT;^j:<. CAR (D^Ji;^)^^^bVifc(se){c^^5fecD'^-r;i/X^^^-;i^^5fiffiTr 
#fd;V>«. m^-ltrnm^ik^mo:) CDIS (M^^^ b F ^^U LN444) 

v\(;Di|tMW75:jie^«A^^fiKt-§ :z^f)iX^^o 

mmmi 

csp45i :fecfco^^ciai (Dmm^^^mmvTco 
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5 myry ^^jix^yAo:^^^^^ (27331 it^MMf)^ ^^^t^^u m^. 21m 

-30995 ii (E3 mm) «^MbTVi§) ^^tS-fyT.^ F pEco-ITRl ^StJl^I^* Apal 
cfctXMunl T^iftfco pBR-322 F pBR-AM2 (Aatll t Bsal ©fl 

^@3^J©rBl(r Agel chMunl ®MiiiH^'JSr#U, PvuII m^iB^iJ/5^e> Est 11071 (DUm, 

mm^T-f)^xmhx^^^) <d apei/muiii mmmh-tmrn-r^ z.h\z^r)^ pbr-am3 ^ 

#}^Co ^:OpBR-AM3 \±7y^y^^)VX^'yi^(D 31905-32825 'fi^^bTV^fc. 

mz. PBR-AM3 (D Apal^Asel MPSifit. Apal/BsmAI 01PSSfT>T-. BsaAI $>iPg©fjt. 
7^ e fC :^ U rf ^ ^ 1/ rr 5^ F 1 (5' - AACAGGA6ACACAAC TTCGAA C [ ATCGAT ] 
CCAAGTGCATACTCTATGTCATTTTCATGGGACTGGTCTGGCCACAACTACAT-3' : @B^1#-^ 7 ) ^J^IiC 
2 (5' - TAATGTAGTTGTGGCCAGACCAGTCCCATGAAAATGACATAGAGTATGCACTTGG [ ATCGAT ] 
GTTCGAA GTTGTGTCTCC-3' : SB^J#-^8) ^^ffl (Csp45I *3j;tXClaI (>?T>5=-tf U 

iS7>(Dain)Tp<.5^;Hb$nTVi^)i^^gi5{4^^n^*nT^43J;r)^'ig5ffi □ t^^) l 

T. 4-t:-X^^^'->'3>KJiS*ffJ^V^. :7°^7;^ F PBR-AM4 $#feo 

^ 6> fc. PBR-AM4 0 Hpal/'MunI $iMif>ti: pEco-ITR5 ( 5 S^T^^V "^-T ;V7.^V A© 
;&5^3^ (27331 {4®m*/0^6.^V A(7);&*i^Sl? (^^. 28133-30818 (E3 
iibTV^^)} ^-g-t^) ©Hpal/^Munl 01Pl|lT>ti:^]illgbT pEco-AM4 ^«mL:^c„ 

fttttc, pAdHM2 ©M##:T$.^ pAdHM2-l © Srfl/Clal eHWitiita pEco-AM4 
® Srfl/Clal MPMif>T't^3g|gL. ^©^T5^/ -^-T^l^X^V A®;&7^^© Clal II 
^IB^J^, :tU rf5? ^ F 3 (5' -C GTTAATTAA -3' : iH^J#-^9 ; Pad MW^'l 

^T^T^T) ^fflV^T^-f ^'-V3 >T^^<h{ci;0> Pad ^silSE^lfctt#^;^T 
pAdHM15 ^#fCo ^fc. pAdHMie, 17:feJ:tXl8 fe|WIiltcbT;Pllbfe(Hl A)o 

::ne.©:7°^x^ FpAdHMis, 16, u ^j^nnuEimmm^B<±y'T / ^-i 

^VA^#LT*3D> El MM^fC«a.--^g|5'f4(;o I-CeuK SwaL j;r;PI-SceI 

mmmm^. s^c^va 32679 32680^4 (^nm. :7T-rA-^>A°^M©Fi/ 
:t:^>^s (546 m j:r/yn u >BS (547 m \z^mvx\^^^) (Dmz\t. ^n^n 

Csp45I h Clal (Dam T y< 5^ ;i/ $ n T § ) (pAdHM15) , Clal (pAdHM16) . 
Csp45I (pAdHM17, 18) »iH^il^#bTVifc (0 1 ) o^tl^^n^y^X 5 F©HI )V—y° 
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F t. VX. RGD-4C ^yf^ F (CDCRGDCFC : iB^J#-^ 5) ^MJRb, JlcD^ 
y°'f-]^\Ztm'r^^^)z!yyv^^]^ DNA (:tU n^p?:^^ F 4*3j;i;?5) 

^-r\ ±fHT«^bfcpAdHM15 Csp45I/'ClaI T-^lffb. :t U d'p? F 4 

(5' - CGAAGTGTGACTGCCGCGGAGACTGTTTCTG - 3' : @B^J#-^1 0) ^^XSb (5' - 
CGCAGAAACAGTCTCCGCGGCAGTCACACTT-3' : iH^J#-^ 1 l)<tSlgbfCo 

^ViT. ]llgbfc±fB DNA DH5 mzmXX^XW^mM^V . pAdHM15-RGD * 

#fc(H2)„ pAdHMlB, 16, 17 ^ J^tK 18 {coV^T, d'^? ^ k^T^^ F®f¥A^^i 

M3a®iB^fJ. 43J;t5#^^^-y^X$ F{:i^^bT'&fi^$n5 5:^Ud'^i^l/:t^F 

d'^i:7l/:t^F^ViT^n®;^fRlTfe#A-r§J:<h/&^'T#^;^c56.l^tt7°^X5 F (:tU 
=f5< ^ l/:t^ FyO^Jii^ftifc#A$nfct)CD) tit Csp45I MilSB^iJ^^U.^^O Clal 
iB^J^-^^/d:l^J;5fC, cn?,c7):tU3^^i?l/:t5^F^iStf bfe(ig2)„ gH]^|.g$ 

■tirrc:/^^^ F> ^^xs±u^^)^yyv:t^\^tim-^]^\zm^-^nx\^^^y°yy^ 

mmmcspA^i^^m\zi(Dmm/^i^~>(Dm^^iz^i)m-M,\zmM-r^^tt)tx^rco 

$ e. pAdHM15-RGD fC#A$nfe:t U rf >J ^ lx:t^ F^IH^J^jte^iB^J^ff}::^: 

:k^^X. i^^ hJl^y^y^ F pHMCMV5(EMizuguchi. EA. Kay. , A simple method for 
constructing El and E1/E4 deleted recombinant adenovirus vector. Hum. Gene 
Ther. 10 (1999) 2013-2017) Iz pCW 0 {y U ^ y 1±) m^cD 13 ^ y h i^y—if 
(LacZ)3t^^^#AT^^: ^{CctiO, pHMCMVLacZ-1 ^f^Mbfco 

$ I-CeuI/PI-Scel -eti^kb?^ pAdHM15-RGD pHMCMVLacZ-1 ^ in vitro 
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^-ry-e/3>f-^t)MMb, pAdHM15-RGD-LacZ ^1#^b;^::(0 2)c C^T. I-Ceul 

43 J: ri^ PI -See I ^n^en^pTjiK t% 9~io, nmm^^'^u^mmmm'r^mfs: 
m^my r -r ^ ^ m^^'t § m ^ i^s^ x ^ f t b t> 

pAdHM4 t pHMCMVLacZ-1 t^m^hX pAdHM4-LacZ ^m^hTco 

_hfB pAdHM15-RGD-LacZ t pAdHM4-LacZ HV^Tnt). it-f h^^U^-iJVT. (CMV) 
:7°D^-^-|gli;# LacZ mi^l^^^ZS^i^^M^)V'^> (BGH) tJ^U T-x::i;Hl:S/i7':^ 

±f3 2-0®y^Xa F pAdHM15-RGD-LacZ j;!)^^ pAdHM4-LacZ ^ Pad T'ti 

xmmi^Tco mmtVfc pAdHMlS-RGD-lacZ t pAdHM4-LacZ § 293 mmiZ h^>Xy 
a:^ hbra-y^XS Fa*<^'^i';VX^iWMb (AdHMlS-RGD-lacZ. AdHM4-LacZ). 

ry ^ )i:^^^(Dt]mU Uaizel ^ (D (Maizel. J. V. J. . White.D.O. and 
Scharff,M.D. (1968). The polypeptides of adenovirus. I. Evidence for multiple 
protein components in the virion and a comparison of types 2, 7A, and 12. Virology. 

36, m-m.) izm^. DNA ^^^yt^mizmirnvtzo ^(d^^. 

AdHM15-RGD-LacZ (DtlW^ 5. 28x10^^ particle titer/mL, AdHM4-LacZ (Dtl^i^ 2. 02 

xlO'^ particle titer/mL TSoTto 

^tz. ^^^—y'^T.^ F (pAdHM15-RGD feb<f*pAdHM15-RGD-LacZ) ^fcitiy'T-r 
—r^\z RGD ^ :7° ^ F ^ # -r ^ LacZ ^ISII^^T^^'y '^-r;^x 

DNA{AdHM15-RGD-LacZ) f^oV^T. DNA $!lPfi^^ft Hindlll/PacI, 

Csp45I/PacL Hindlll ^7t« Csp451 0.1%r:ffxi~7.yiV±xmmm) 

V~y\ : Ikb dm^y—'^—ti—o 
U->2 : Hindi ll/PacI ti'fbUfc pAdHM15-RGDo 
l/->3 : Csp45I/PacI mbfe pAdHM15-RGDo 
U-y4 : Hindlll/PacI ?g{bbfc pAdHM15-RGD-LacZo 
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l/->5 : Csp45I/PacI mitLTc pAdHM15-RGD-LacZc 
U->6 : Hindi 1 1 mbfc AdHM15-RGD-LacZ DNA„ 
U->7 : Csp45I mitl^Tc AdHM15-RGD-LacZ DNAo 

^M^r^. LacZ tl-^y h^^tSf}^^rz.\t^^f3i^^^^^—'/^7.^\^. T^fSitD-^. 
pAdHM15-RGD. pAdHM15-RGD-LacZ. ^^^m^-XJVTs DNA> mt>. AdHM15-RGD-LacZ 



pAdHM15-RGD. pAdHM15-RGD-LacZ :fe AdHM15-RGD-LacZ ^ 





»f>i®«^(kb) 


pAdHM15-RGD 
















Hindi 1 1 /Pad 


3. 0, 


3. 1, 


5. 1, 


2.1, 


4.6, 8.0, 3.1, 


2. 9, 


I.O 


Csp45I/PacI 


3.0, 


3.3, 


26.6 










pAdHM15-RGD-LacZ 
















Hindlll/PacI 


3. 0, 


4. 8, 


3.0, 


5.1, 


2,1, 4.6, 8.0, 


3.1, 


2.9, 1.0 


Csp45I/PacI 


3.0, 


3.3, 


31.3 










Ad«M15-RGD-LacZ 
















Hindi 1 1 


4. 8, 


3.0, 


5. 1, 


2.1, 


4.6, 8.0, 3.1, 


2. 9, 


1.0 


Gsp45I 


3.3, 


31.3 













#^n;^c^^^— AdHM15-RGD-LacZ ©3l^^#A^^^> ^^C7)^BM4 (C^V^T 

mmm2 

^^^—y°^7.^ H pAdHM15-RGD(D«^^^Jl, UligM 1 t^^b^aDTa^^o 



11 



V ^ hJV^^T.^ F PHMCMV6 a Mizuguchi, M. A. Kay. , A simple lethod for 
constructing El and E1/E4 deleted recombinant adenovirus vector. Hue Gene 
Ther. 10 (1999) 2013-2017) pGL3-Control {-fu^mt) mMOJWyy x.^-^ (Luc) 

tfflH pAdHM15-RGD 43J:rjC;VS/y n:^— If&n- F bTt pCMVLl ^ I-Ceul/ 
Pl-Scel -cmim. in vitro ^-f^r^->^3 >fCcfc DMbT pAdHM15-RGD-CMVL2 
^bfe(04)„ 

m^my r /t- ^ yn ^ K s nm. y mmm y ^ x ^ f ^ b t, 

pAdHM4 i pCMVLl <h^BlgbT pAdHM4-CMVL2 ^«^bfCo 
JifH pAdHM15-RGD-CMVL2 t. pAdHM4-CMVL2 tiV^-fnfe. CMV yn^-^-|glfi'|4 Luc 

'AlZ. ±fS 2 -DODy'^X 5 F pAdHM15-RGD-CMVL2 pAdHM4-CMVL2 § Pad 

xmrnVfcoMiX^thr:! pAdHM15-RGD-CMVL2 t pAdHM4-CMVL2 ^ 293 mm\Z h^>Xy 
oi^ FUT#7°^X5 FS5fe®i^-r;^X^f^Mb (AdHM15-RGD-L2, AdHM4-L2), CsClj 

#^nrc^^3^-AdHM15-RGD-L2 43cfcrJ?AdHM4-L2 (>cfBpj Oitfe^^A^^^, ^ 

F <h LT. NGR mm^y°^ F (CNGRCVSGCAGRC : gB»-^ 6 ) ^ WL. ;i 
<D^:7°^ Ff^I^Jt^f ziy. ^ F DNA (^U rf5^ ^ I/:^^ F 6 j;rX7 ) 

±fHT«^L/!ipAdHM15 Csp45I/ClaI T^frU. :t U 3^3? ^ F 6 
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(5' -CGGCTGCAACGGCCGCTGCGTGAGCGGCTGCGCCGGCCGCTG-3' :iB»-^l 2)^^n7 (5' 
-CGCAGCGGCCGGCGCAGCCGCTCACGCAGCGGCCGTTGCAGC-3' : @B»^ 1 3) tm^^LTzo 'A 

viT> ^igb;t_hi3DNA ^±mmm^ mizmxvxmmmmv. pAdHMi5-NGR ^mz. 

I-CeuI/PI-Scel Tmbfc pAdHM15-NGR :fectD^^pCMVLl ^ in vitro ^-T^'-va 
>iZ^r^m^^L. pAdHM15-NGR-CMVL2 ^mmhtc. pAdHM15-NGR-CMVL2 CMV^D^ 
-^-Mtt Luc jte^^cttK BGH # U T^^n;Hb->^:^;^^^^-I?V^feo 

^^IC, F pAdHM15-NGR-CMVL2 ^ Pad H^mitVxmmtL. Z.tl^y:j^J 

pAdHM15-NGR-CMVL2 ^ 293 h ^>X:7ai^ h UT^^T^^ FE&5fe(^'>^;^X 

(AdHMi5-NGR-L2) ^nmu, Cszi, mm^mmM'L\ 'A^^x Csci.mm^mmm'biz 
mLxmmi^Tcio 

#6nfc^^^-AdHM15-NGR-L2 ©jtis^^A^^^. 5 {C:feV^T^ 

^ifSM 4 

«M 1 -Cf^ffiLfc'^^^-AdHM15-RGD-LacZ ^IzmXVTcRGD-AQ^^^ FcD^fg 
^ii-^§fcJS){C. AdHM15-RGD-LacZ *3 AdHM4-LacZ mM) ®3tfe^#A^^&. CAR 

©^ij^WLTT^y C7-r;i/XJriSS'i4® sk-hepi mm^. (car ©^igT^t^j: 

mzm^iy. Dr. Mark A. Kay (Stanford Univ. ) J; D#^^$tl7tt)C>Ta5^o ^fe CHO 
*ffl!^ (Chinese hamster ovary cell) Dr. Tadanori Mayumi (*^JSffitt±, AISA^) 

^T, SK-HEPl CHO AdHM15-RGD-LacZ t Ami-lacZ <D^^ ^ 

-'ST mo m^^mm^^zs sooo mxmmcDT.y-jvx i. 5 BtrHmM^mufec 
2 sm> Lacz ^>/\°^K(^^sj (T;^tD-fe Lacz mm^m h-^^^ 
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SKHEP-l AdHM15-RGD-LacZ (RGD :7 t A-) t AdHM4-LacZ m&yy^ 

-vommmmmzmm-^nrc Lacz mmmii(Dmu2iBum-v$>'Drc-^^ (0 5 a) , 
mommiz^^-^x\t^(Dmt4 0{§{ct)Bb,AdHMi5-RGD-Lacz 'vmm^mLrz.:^-^^'^ 

(Dmmmi^^^r^o ^fe. AdHM15-RGD-LacZ*5J:r5^AdHM4-LacZTJ^®femLfcCH0^H 

istc:fett^ x-gai m'\^mm(Dm^\t. ±Bmytry'i^-C(D^^Mt4miz.j^<mm\^x 

V^Tt (0 5 B)o 

;i tl CD :i <hy^)^ 6 , RGD 7 T /t-^WTa AdHM15-RGD-LacZ RGD-CAR m-^m^ 

mmm-^nrz (^>h>^-x®RGD^5"-:7<J:-r>7"^^u>i®M^t^, mm(Dm 

i^, AdHM15-RGD-LacZ U CAR >y^^'V >(D Et>'b^mmVX^mmx^^rcisb. 

sK-HEPi«THAdHM4-Lacz \z}t-<^^m^^'^mxmw^<f3i^r^^(Dh^^>^n 

■So 

=e!oT, :7 7^/t-fC RGD-4C ^y5^F^##-r§^ifcJ;t9. CHO m^cD CAR 

mmms 

^SSM2Tf^Mb7t^^iS^-AdHM15-RGD-L2 ^IzmXi^Tc RGD-4C ^:/^H:feJ:0^\ 
3 TftMb}fe^^'^-AdHM15-NGR-L2 tf^JCf^Ab/r NGR M^^^^^ FO^fgS 
m^^Tc^lZ. AdHM15-RGD-L2. AdHM15-NGR-L2 :fei;r; AdHM4-L2 mm) com&l^mxm 

m^. CAR (Dmm^^iyy'ry^-fjiT.izm^^cD sk-hepi mt. #^^^-14 (car 

©^JJ^O^fcCVifciS?)) ® LN444 WSffiV^Tfflfbfco ^Z.X\ LN444 «tih h^^U 
:t--T«-e$. «3 . Dr.MitsuhiroTada (#Ba7te^W±, ^mMX^ J;D#t#$nrc 
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^T\SK-HEP1 «:feci;r;LN444 «^n-^^n 5xlO^M^^AdHM4-L2.AdHM15-RGD-L2 
:fe i:!/ AdHM15-NGR-L2 (D^^^-nf- 100 fS/IBJ!S, 300 M/^^ffllS, 1000 M/MM^fe 

cfcr; 3000 M/m^x^-ji/T 1. 5 Btr^ij^KfeMbrcc 
2 sm, ;i/i/:7a:^-if (Luc) >/N°^K®^Jg (f^^cC^b-fe Luc mmmm ;i'->:7 

SK HEP-1 AdHM15-NGR-L2 (NGR :7T'f Z^— ; A) i AdHM4-L2 (^^M : 

my j'^—,o)'vmm^mmzmm-^nr^inc mmm^(Dmit2mmm'€$>'Drc 

AdHM15-RGD-L2 (RGD lyr-f /t— ; #) iZ:^V^Xit^COmU 10 f^{cBb> 
AdHM15-RGD-L2 l?mfe^bfe;^^^^^®fi&f4/^>^^i^/5^o Tc (0 6 A) .LN444 «{C:iDViT 
AdHM15-NGR-L2 (A) AdHM4-L2 itm ; O) TODJ^SSm^JC^^m^nfc Luc mm 

©ttcD^n 100 f§(c^b> AdHMi5-NGR-L2 'vmm^mi'r^:ij^^^(Df^mm^^-or^o 

mm^(D rvpj vector particles (^^^—Wl^m ^^To 

^in e. ® ;i ^ . RGD :7 T-r /t-^#t-S AdHM15-RGD-L2 f)K RGD-CAR ^^-^^S)^^ 
tt-r75:< RGD-r >-5"^~U >^'&^aT^)^S^b, a^^^jefi^WfC^AT^^ ^1 
HMM^nfeo $ ^ JC. NGR :7 T /t— ^WT^ AdHM15-NGR-L2 f)^ RGD-CAR M-^M 

afc:ttTfj:< NGR-CD13 m^mmx^mmv.m^i^^mmmizmxx^^ ^ ti}mm 

T, :7 T A- ^3 NGR Mil^ F ^1 1 J: 0 . LN444 MIS^® CDl 3 

mmmmiz^Mmmiz jte^ ^ ^ at ^ § ;i a: $ o 

^mm(D:l^mx\t. lX5"^yycD in vitro ^-i'ar^-->3>{Cj:;D. 'ES®^:/^F 
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2 . Csp45I ^^nX^Tcit Clal Tafe§. If^^ 1 tHtic®;^ 

7 . mmMmn^mu \z.ti bTj&iRjte ^wf-s ^ y^ f f u ^ f : n-g-r ^ 

8 . M^jfiL^f^^iffljiatcM UT^gf^ott^#-r § f j^^^ f u f : n-g-r ^ 

9 . if 1 tBifeo;^^^Cck D f^M^ns :7 T-r /t-^ =L~yyv yj"/ y^ ax 

1 0. m7^m2tm(D:^m\zj^r)ipm-^ri^yT'i/^~-^a,-y>h7^yy-()i 
Ts^yy—, 

1 1- WMM^t'm.o:>M^\z^ri^m^fi^yr^n~^=L—yyhr'Tyy'i)V 

1 2. mim.4:tm.(D^m\zi^ri^m^ri^yT-in—^=L-'yyvr^jy-i)v 
Ts^yy—. 

1 3. W5f<:fl5iBm®::^^lcj;f3f^M$n§:7T'f;t-^^— i57>FTT'V'^'f ;i/ 
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1 8 . :i^~—^fmmmmi:)^ Csp45I ctOC/^i^cH Clal W^:® 1 7 ta« 
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